Topical transfection using plasmid DNA in a water-in-oil nanoemulsion.
Expression plasmids encoding chloramphenicol acetyltransferase (CAT) or human interferon-alpha2 cDNA were formulated in water-in-oil nanoemulsions and applied to murine skin. The histological location of transfected cells was assessed by in situ DNA PCR and showed that the deposition of plasmid DNA was primarily in follicular keratinocytes. Transgene expression in the skin was monitored for 24-72 h, following topical application of either single or multiple daily doses by quantitative RT-PCR and ELISA. It was found that transgene expression was optimal at 24 h following topical application of a single dose of water-in-oil nanoemulsion containing plasmid DNA. Dose-response studies using a total dose of 3, 10 or 30 microg of plasmid DNA suggested that topical transfection using nanoemulsions is subject to both threshold and saturation effects. None of the cationic liposome formulations tested as controls mediated transgenic protein expression at levels higher than background values of the ELISAs used to assay transgenic protein. Single and multiple dose experiments using human interferon-alpha2 as a transgene indicated that the efficiency of nanoemulsion mediated transfection was most effective in the context of normal versus atrophic hair follicles. In addition, the total amount of human interferon-alpha2 present in skin appeared to accumulate as a consequence of multiple dosing. Histologic evaluation of treated skin showed no overt signs of toxicity or irritation associated with the short-term application of the nanoemulsions. The results suggest that water-in-oil nanoemulsions can be used to facilitate transfection of follicular keratinocytes in vivo.